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The past decade has shown a rising popularity of the notion of the knowledge-based economy. In 
Europe this has led to important political paradigms such as the Lisbon Accord and the Barcelona 
targets, which have become signposts for R&D policy in the EU. The relationship between knowledge 
and economic growth is often studied in a conceptual and empirical context by addressing correlations 
between these factors (on the basis of e.g. the new growth theory and endogenous growth theory). This 
paper takes a complementary, more exploratory route. Starting from the notions of modern knowledge 
and growth theory, it examines views and attitudes of experts and industrial, R&D or research leaders 
to identify the critical success factors that are decisive for economic dynamism of a region or country. 
Knowledge is conceived of as a social capital asset that may reduce or maintain accelerated economic 
growth. In our study, a sample of ‘knowledge experts’ is used to identify the relative importance 
attached by these experts to the various factors that shape the force field of a knowledge-based 
economy. The results are analyzed using statistical regression methods and common factor analysis. 
The study is carried out for different types of regions/ countries in the world (the Netherlands, 
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Scientific knowledge is nowadays seen as the critical success factor for high performance and 
economic progress (Nijkamp 2006). Competition among countries centers increasingly around the 
creative production and innovative exploitation of scientific knowledge. In Europe, this has led to high 
ambitions on the achievement of a competitive knowledge-driven society (as laid down in EU 
agreements, such as the Lisbon Accord and the Barcelona R&D targets, which are encapsulated by the 
concept of the ERA (European Research Area). But what are the ambitions in individual countries and 
are they in line with the European ambitions? Are nations driven by the knowledge ambitions at the 
European level or are they caught in local or national self-interest? Can we formulate some generic 
lessons? We will concentrate here on one country in particular, viz. the Netherlands, and investigate 
how knowledge leaders and experts perceive current developments. 
 
In doing so, we will discuss the findings of an on line questionnaire
1 that was addressed to some 30 
experts in the Netherlands in the area of academia, innovation, regional development, public policy 
and business. The questionnaire was developed by one of the partners in an EU project (the DYNREG 
project), viz. the University of Thessaly, Department of Planning and Regional Development. In the 
questionnaire the informed opinion of experts was asked about factors underlying the economic 
dynamism of regions and nations. Economic dynamism, in this research, refers to the potential of an 
area for generating and maintaining high rates of economic performance. The interviewees were asked 
to value the effect of the different background factors on the economic dynamism of the area 
concerned. The questionnaire consists of 5 parts with a total of 7 questions, but our research focuses 
especially on two questions: one question aims to distinguish variables that explain economic growth 
for countries with different levels of development, while another one more generally deals with the 
question of which combination of opposite characteristics promotes economic dynamism. It is only 
these two questions that have a Likert-type build-up. These questions offer a multi-dimensional picture 
of the complexity of factors determining economic growth. Therefore, by means of common factor 
analysis, these two questions have been stripped down in order to be able to distinguish the variables 
that were regarded as most important for explaining economic dynamism by the experts interviewed.  
With regard to the ‘growth variables at different stages of development’, then, we are especially 
curious to find out whether countries at different levels of development are indeed influenced by a 
different set of growth variables, and if this in any way overlaps with the economic growth theories 
from the literature. Next, we also aim to research whether or not ‘opposite characteristics promoting 
economic dynamism’ would support the outcome of ‘variables that explain economic growth for 
countries with different levels of development’ and show similar results. 
 
In this paper then, we are further curious to find out how Dutch respondents view the influence of high 
technology, innovation and R&D for developed countries, and how they view dynamism in the 
Netherlands. According to research by the University of Thessaly (Petrakos et al. 2007), the variable 
‘high technology, innovation, R&D’ is considered most important for the dynamic growth of 
developed countries. This is especially interesting in the light of the Lisbon summit, where in March 
2000 Europe’s heads of state and government declared their ambition to make the European Union 
(EU) ‘the most competitive and dynamic knowledge based economy in the world by 2010, capable of 
sustainable economic growth, with more and better jobs and greater social cohesion’. To realize these 
goals, one of its main tasks was set to be an increase in European R&D expenditure. Among other 
reasons, the fact that the EU has a relatively low performance in input (business R&D) and output 
indicators (such as patents) of innovative activity was debit to the formulation of this new goal setting. 
                                                 
1 This questionnaire is part of a larger research project entitled ‘Dynamic Regions in a Knowledge-Driven Global Economy: 
Lessons and Policy Implications for the EU (DYNREG)’, a European Commission project funded from the Sixth Framework. 
The partners of the program are as follows: University of Cambridge (United Kingdom), London School of Economics 
(United Kingdom), The Economic and Social Research Institute (Ireland), University of Bonn (Germany), University of 
Thessaly (Greece), VU University Amsterdam (The Netherlands), Free University Brussels (Belgium), University of 
Economics and Business Administration (Austria), University “Luigi Bocconi” (Italy), and University of Ljubljana 
(Slovenia). More information about the project is available at http://www.esri.ie/research/current_research_projects/dynreg/   4
As a result, public policy, with the aim to promote investment in business R&D, is now seen as a key 
measure to prevent economic decline (European Commission, 2002; European Policy Committee, 
2002). At least, this is the ambition that the EU policy makers have in mind. The outcomes of the 
questionnaires however show us that the majority of the business and policy experts in the partner 
countries also generally support the ambition. Nonetheless, the growth rate in individual countries, 
apart from several high growth countries like Denmark or Finland, is still far from the 3% GDP 
growth target (see Nijkamp 2007). The Netherlands has long been among the European countries with 
the lowest growth rates. A low productivity due to a lack of high technology, innovation and R&D is 
considered debit to this (OECD 2007). Therefore, we are very curious to find out how especially 
business and policy experts in the Netherlands view high technology, innovation and R&D and 
whether or not their opinions have been influenced by the Lisbon and Barcelona accords. Hopefully, 
the results from the factor analysis will provide us with some further insight into the (changing) views 
on economic dynamism in the Netherlands and its actual growth and whether this overlaps with the 
targets of Lisbon and Barcelona or not.  
 
In order to get a better understanding of the impact of our results, we will start our paper with an 
overview of recent European goal setting with regards to dynamic growth in Europe as laid down in 
the Lisbon and Barcelona agreements and the results achieved so far. This will be followed by a 
concise discussion of the current economic situation in the Netherlands and its policy approach to 
dynamic growth. With this we hope to be better able to interpret the results of the factor analysis of the 
views of Dutch experts on ‘growth variables at different stages of development’ and ‘opposite 
characteristics promoting economic dynamism’. As an introduction to the questionnaire, we will look 
into the literature on economic growth theories in more detail, followed by a discussion of the 
questionnaire itself and the main results. We will conclude this paper with a discussion of the main 
challenges that have come forward, especially with regards to the views on advancing economic 




2. Dynamic growth in Europe 
 
In order to make the European Union (EU), ‘the most competitive and dynamic knowledge-based 
economy in the world by 2010’, the European Council adopted the Lisbon Strategy, an agenda 
consisting of short-term political initiatives as well as medium and long-term economic reforms aimed 
at achieving higher economic growth and employment, better environmental protection and increasing 
social cohesion. The Lisbon strategy was launched in 2000 during a period of optimism about the 
future of Europe. During this period, economic growth was strong with a real GDP growth of 3.6%, 
the EMU had been launched and there were great expectations about new opportunities to be opened 
up by the information society and EU enlargement (Dierx and Ilzkovitz 2006). The observation that 
the EU was unable to match the US performance, but also the performance of the dynamic Asian 
economies, in terms of GDP per capita and that the post-war catching up process of the EU with the 
US, had come to an end was a main reason for the Lisbon strategy. According to the data available at 
the March 2000 Lisbon Summit, GDP per capita in the EU was 30% below that of the US. The heads 
of state and government therefore identified the closure of the gap in per capita income between the 
EU and the US as one of the main goals of the Lisbon strategy. To realize these goals, the review of 
the Lisbon process at the Barcelona Summit in 2002 further explicitly emphasized the importance of 
research and development (R&D) (Meister and Verspagen 2006). One of its main recommendations 
calls for an increase in European R&D expenditure with the target to reach 3% of European GDP by 
2010, two thirds of this to take the form of business R&D. The main argument behind the target 
appears to be the concern that even if knowledge-intensive industries in the EU have been partially 
successful in creating employment over the last decade, productivity developments have been far less 
favorable (especially if measured against the US performance). Further, at the 2004 Spring European 
Council the High Level Group chaired by Wim Kok was invited to make proposals on how to give a 
fresh stimulus to the Lisbon strategy. It was the High Level Group (2004) then that identified   5
hampering progress due to a lack of implementation of the measures agreed by the different Spring 
European Councils. 
 
From a recent publication by the European Commission (2007), however, it becomes clear that the 
R&D investment deficit has remained rather constant over recent years, while especially the low level 
of business R&D in the EU remains worrying. In 2005, only 1.84% of GDP was spent on R&D in EU-
27 and it still remains at a lower level than in the US, Japan or South Korea. At the same time, 
emerging economies such as China are rapidly catching up. If current trends last, China will have 
caught up with the EU by 2009 in terms of R&D intensity. Reasons for this low level of business 
R&D, according to this study, are the differences in the industrial structure of the EU compared to 
countries such as the US, with the EU having a smaller high-tech industrial sector, which usually has 
much higher levels of R&D spending. However, high R&D-intensive EU-member states such as 
Austria, Germany, Finland and Denmark show that it is possible to maintain and increase R&D 
intensity above 2% and even 3% of GDP. The same holds for research excellence: although the EU is 
the world’s largest producer of scientific knowledge, the impact of European science is lower than that 
of the US.  Europe appears to lag behind the US in all scientific disciplines in terms of citation impact 
scores and highly-cited publications. At the same time, EU universities are underrepresented at the top 
of a ranking based on bibliometric indicators of the world’s largest universities. Furthermore, the 
linkage between technology (patented inventions) and the science base is much weaker in the EU than 
in the US. It seems that Europe has difficulties in breaking through in new high-tech industries. 
 
Under the influence of the Lisbon strategy, the Barcelona ‘3%’ objective for more investment in 
research in Europe (with increased private sector funding) and the renewed Lisbon Strategy, R&D is 
increasingly considered a key source for sustaining economic growth and welfare. In general, 
investment in R&D can be regarded as a region’s relative effort to create new knowledge and to 
disseminate and exploit the existing one in the region (Bilbao-Osorio and Rodriguez-Pose 2004). As 
such, R&D may be basically considered as the main input to the innovation process. When analyzing 
how different levels of investment in R&D have affected the regional innovation activity across 
regions in the EU, then there appears to be considerable diversity in terms of both productivity growth 
as well as comparative levels between European countries. This is supported by data derived from the 
European Report on Science and Technology Indicators (EU 2003), which concludes that there is 
significant variety in R&D spending patterns. As a result, EU member states are more and more 
starting to develop commonly shared policy objectives. Recently, and consequent to the renewed 
Lisbon strategy in 2005, almost all member states have set targets for R&D investment. The 
unexpected results of the online questionnaire therefore came as somewhat of a surprise. Considering 
that R&D investments are so high on the agenda in Europe, one would hypothesize that when experts 
in the field of policy, business and science are asked what factors underlie economic dynamism R&D 
and innovation would be high on the list. The opposite proved to be true. Of course, this may be 
related to the way the questionnaire is set up and the way in which the questions are asked, but it may 
be interesting to see whether the results may also in some way or other touch upon a more delicate 
matter, namely why the Netherlands’ productivity level growth was rather low over the last decade.  
 
3. The Netherlands’ economic situation 
 
According to a recent publication by the Netherlands Bureau for Economic Policy Analysis (CPB 
2007), with a projected economic growth of 2.75% in 2007 and 2.5% in 2008, the Dutch economy is 
completely in line with European developments. A similar conclusion was drawn up by the European 
Commission (2006), namely, that after a long period of disappointing growth, the outlook for the 
Dutch economy has improved greatly. In the latter report, the CPB (2006) was however still a bit more 
positive about the growth of the economy, namely 3% in 2007 instead of the 2.75% in their last 
publication. Apparently, this adjustment is related to the recent turmoil in the financial markets, which 
is considered a clear downward risk. Other changes that are expected by the CPB 2007 publication are 
a tightening of the Dutch labor market, causing upward pressure on contractual wage increases. 
Consumer purchasing power is expected to hardly rise on average in 2008, but differentials between 
households will be substantial. The general government budget further swings from a deficit of 0.3%   6
of GDP in 2007 to a surplus of 0.8% of GDP in 2008, which reflects the favorable cyclical situation 
and increasing natural gas revenues. 
 
As mentioned before, this outlook only recently became more positive. Real GDP growth was 
booming in the Netherlands in the period 1996-2000, averaging 3.7% annually. Labor productivity 
growth, however, was close to the EU average. Economic growth in the Netherlands came to a near 
standstill in 2002 and only recovered somewhat in 2004, to 1.6% (see Table 3.1). High R&D-intensive 
EU-member states such as Austria, Germany, Finland and Denmark are also represented in the table, 
in order to get a better idea of the effects of R&D on economic growth. Although the Netherlands 
definitely seems to be catching up, the table does show that the Netherlands has only recently reached 
the European average and never experienced any real outliers in the positive sense. 
 
 
Table 3.1 Real growth of GDP in percentages 
 
  2001 2002 2003 2004 2005 2006 2007 2008 
EU25 1.7 0.6 1.1 1.6 1.1 2.7 2.6f  2.5f 
Euro-zone  1.8 1.2 0.6 2.3 1.1 2.8 2.7f  2.1f 
Austria  0.4 0.4 0.8 1.9 1.1 2.9 2.5f  2.1f 
Denmark  0.3 0  0.3 1.7 2.9 2.9 1.9f  1.8f 
Finland  2.1 1.6 1.6 3.5 2.6 4.8 3.2f  2.4f 
Germany 1.2  0  -0.4  1.2  1.1  3  2.6f  2.5f 
Netherlands  1.2 -0.4  0  1.6 1.2 2.8 2.7f  2.2f 
f = forecast 
Source: Eurostat 2007 
 
Further, GDP per capita at around 125% of the EU average in 2004 was one of the highest in Europe. 
The overall employment rate declined slightly to 73.1% in 2004, while continuing to exceed the 
Lisbon target. Unemployment rose to 4.6%. And the share of part-time employment in the overall 
employment rate is very high. As a result of these disappointing growth rates, in 2005, the Netherlands 
drew up a National Reform Programme (NRP), which set out the policy measures the government 
proposed to take in the period 2005-2008 in the context of the Lisbon strategy. The Dutch NRP places 
particular emphasis on improving labor supply. The other key challenges it identifies are: achieving 
faster growth in labor productivity, in particular by strengthening R&D, innovation and education; and 
improving price competitiveness, in particular by containing labor costs.  
 
The structural reforms are already bearing fruit. The economic recovery is broadly based: growth is 
evident in private consumption, business investment and exports of domestic output. This reflects the 
increased confidence in the future among producers and consumers. The country’s price-competitive 
position has improved for the first time in six years, so the Dutch economy can respond better to 
developments in the international economy. The economic revival is clearly evident in the labor 
market, with employment increasing and unemployment falling rapidly. Besides the cyclical recovery, 
there have also been structural improvements in the Dutch economy. The Netherlands has carried out 
reforms in a wide range of policy areas that will contribute to the potential economic growth in the 
longer term and reduce the Dutch economy’s vulnerability to the effects of ageing and globalization. 
Efforts to improve the economic structure received a major boost from the Economic Structure Funds 
(FES), fed by the natural gas reserves. The total investment from FES in 2006 was € 1.9 billion, or 
0.4% of GDP, half of which (€ 950 million) was meant to be spent on knowledge, innovation and 
education and the remainder on spatial development.  
 
This particular focus on knowledge, innovation and education seems to be not without reason: 
although the Netherlands has greatly improved its position in the field of labor participation or 
business climate, excellence in research and innovation lags still somewhat behind. According to the 
EU (2006), one of the main challenges facing the Netherlands in terms of knowledge and innovation, 
it appears, is to increase private investment in R&D. When looking at Table 3.2, private spending on 
R&D indeed seems to be falling behind slightly with respect to the EU average in 2001 and 2003.   7
Also, the table shows that compared to high R&D-intensive EU-member states such as Austria, 
Germany, Finland and Denmark the Netherlands’ private expenditures on R&D are the lowest together 
with Austria. These are also the two countries in Table 3.1 that had the most modest real growth of 
GDP. Interestingly, the country that has the highest private expenditures on R&D, Finland, also has 
the highest growth of GDP. Table 3.2 also shows that Finland has the lowest public expenditures on 
R&D. Apparently, private spending is more important for achieving real growth than public spending 
according to the tables. 
 
 
Table 3.2 Gross domestic expenditure on R&D of GDP in percentages 
 
  2001 2003 2005 
  total*  public private  total*  public private  total*  public private 
EU25  1.9  33.9 55.9 1.9  35.0 54.2 1.8  34.7 54.5 
Euro-zone  1.9  33.9 55.9 1.9  35.0 54.2 1.8  34.8 54.5 
Austria  2.0  38.3 41.8 2.2  34.6 45.2 2.4  36.4 45.7 
Denmark  2.4  28.2 61.4 2.6  27.1 59.9 2.4  -  - 
Finland  3.3  25.5 70.8 3.4  25.7 70.0 3.5  -  - 
Germany  2.5  31.4 65.7 2.5  31.2 66.3 2.5  -  - 
Netherlands  1.8  35.8 51.9 1.8  36.2 51.1 -(1)  -  - 
* Gross domestic expenditure on R&D (GERD) consists, besides percentage of GERD financed by industry 
(private) and government (public), also of percentage of GERD financed from abroad. The latter percentages are 
not included in this table. 
(1) The GERD percentage in 2004 was also 1.8. 
 
Source: Eurostat 2007 
 
These findings are supported by the European Commission (2006). One of the challenges of the NRP 
is indeed strengthening R&D, innovation and education. However, the ambitious target on private 
sector investment in R&D is expressed relative to other EU member states rather than in quantitative 
terms and there is no target set for R&D overall or for employment rate. The Programme refers to 
recently approved funding of € 2.3 billion for knowledge, innovation, education, mobility, and 
environmental projects, but only for the latter does the NRP provide detailed funding information for 
specific initiatives. And although the Dutch authorities have also recently submitted limited additional 
information on specific funding for innovation and education according to the report, it does imply 
that especially knowledge, innovation, and education are not very well embedded in the Dutch policy 
system. The results of our factor analysis later on appear to generally support this observation. First, 
we will explain in more detail the growth theories on which the questionnaire and its growth 
characteristics are based. 
 
4. Modern knowledge and growth theory 
 
Over the last two decades, the issue of economic growth has become a popular field of research. This 
has led to some interesting insights and results, yet the overall image of the processes underlying 
economic performance is still largely fragmented. There have recently been various attempts to 
provide a more integrated view of the issue, one being a European Commission project funded from 
the Sixth Framework called DYNREG, standing for ‘Dynamic Regions in a Knowledge – Driven 
Global Economy: Lessons and Implications for the European Union’
2. The current research draws on 
the questionnaire survey that was addressed for this research to various experts worldwide (academic, 
regional planners, policy makers and business people). In this paper, some of the general findings of 
this project are used, and applied to the case of the Netherlands, where these interviews have also been 
conducted. According to the DYNREG survey of the literature, two main theories that discuss the role 
                                                 
2  For a more detailed survey of the literature on economic growth, we refer to 
http://www.esri.ie/research/current_research_projects/dynreg/papers/. Here, the reader will find an overview of the papers 
published for the DynReg project, and more in particular the papers referred to above of Petrakos, Arvanitidis and Pavleas 
(2007) and Atrelaris, Arvanitidis and Petrakos (2006).   8
of various factors in determining economic growth are dominant in the literature: the neoclassical 
growth model, based on Solow’s growth model that especially emphasizes the importance of 
investment, and the theory of endogenous growth developed by Romer and Lucas, which focuses on 
human capital and innovation capacity. Other theories that inter alia deserve mentioning here are 
Myrdal’s cumulative causation theory, and the New Economic Geography school. In this paper, we 
will not go into these different theories as such too much, but we will focus on some overall 
generalizations on the theoretical foundations that may explain the differences that exist in the field of 
research with regard to the issue of economic growth. In broad, it can be said that theories on 
economic growth seem to differ on the basis of three points: the factors that are regarded as key 
determinants of economic growth, the ways these factors are empirically weighed, and the extent to 
which long-run growth factors are taken into account. We will look into these differences in more 
detail in our study. 
 
First of all, using the above mentioned main theories of growth as a reference framework, each growth 
theory places emphasis on a set of different factors as key determinants of economic growth (Artelaris 
et al. 2006). In the neoclassical growth theory, the rates of savings/ investment (in short run) are 
regarded as most important for the process of growth. Endogenous growth theories, on the other hand, 
highlight several ‘new’ determinants of economic growth such as human capital and innovation 
activities. In a similar fashion, other perspectives have highlighted the significant role that other, non-
economic, factors play on economic performance: institutional economics underlines the substantial 
role of institutions, and political science focuses its explanation on political determinants, leading to a 
discussion that distinguishes between ‘proximate’ and ‘fundamental’ sources of growth. The first 
refers to issues such as accumulation of capital, labour and technology, while the latter to institutions, 
legal and political systems, socio-cultural factors, demography and geography. As such, a wide range 
of economic, socio-cultural, political, demographical and institutional factors have been identified and 
proposed as possible determinants of economic performance in the literature. In the DYNREG project 
an attempt is made to bring together these different factors as a first step towards developing a 
unifying theoretical model of economic growth. In Table 2.1, the main determinants of economic 
growth according to the DYNREG project are presented, together with their main literature sources. 
The list of factors is by no means inexhaustible, but since the interviews of the current study are based 
on these particular factors, we will limit ourselves to the below set of factors (Table 4.1). 
 
Table 4.1 Factor Item Classification and Literature Sources 
 
Economic  growth  factors     Literature  sources 
1. Favourable geography  Gallup et al., 1999 ; Hall and Jones, 1999 ; Rodrik et al., 
2002; Easterly and Levine, 2003 
2. Rich natural resources  Sachs and Warner, 1997, Bloom and Sachs, 1998; Masters 
and McMillan, 2001, Armstrong and Read, 2004; Rodrik 
et al., 2002; easterly and Levine, 2003 
3.  Robust  macroeconomic  management  Kormendi and Meguire, 1985; Grierand and Tullock, 
1989; Barro, 1991, 1997; Fischer, 1993; Easterly and 
Rebelo, 1993; Barro and Sala-I-Martin, 1995 
4.  High  degree  of  openness  Dollar, 1992; Sachs and Warner, 1995; Edwards, 1998; 
Dollar and Kraay, 2000; Levine and Renelt, 1992; 
Rodriguez and Rodrik, 1999; Vamvakidis, 2002; Sachs 
and Warner, 1995 
5. Specialization in knowledge   and capital  Romer, 1990; Grossman and Helpman, 1991 
 intensive sectors 
6. Free market economy (low state intervention)  Sachs and Warner, 1995 
7. Low levels of public bureaucracy      Knack and Keefer, 1995 
8.  Stable  political  environment  Kormendi and Meguire, 1985; Scully, 1988; Grier and 
Tullock, 1989; Lensink et al., 1999; Lensink, 2001; 
Alesina et al., 1994; Brunetti, 1997  
9. Capacity for collective action    
(political pluralism and participation, decentralization)   9
10.  High  quality  of  human  capital  Barro, 1991; Mankiw et al., 1992; Barro and Sala-I-
Martin, 1995; Brunetti et al., 1998; Hanushek and Kimko, 
2000; Levine and Renelt, 1992; Benhabib and Spiegel, 
1994; Topel, 1999; Krueger and Lindahl, 2001; Pritchett, 
2001 
11. Good infrastructure     
12.  Significant  Foreign  Direct  Investment  Borensztein et al. 1998; Hermes and Lensink, 2000; 
Lensink and Morrissey, 2006 
See for investment more generally: Kormendi and 
Meguire, 1985; De Long and Summers, 1991; Levine and 
Renelt, 1992; Mankiw, 1992; Auerbach et al., 1994; Barro 
and Sala-I-Martin, 1995; Sala-I-Martin, 1997; Easterly, 
1997; Bond et al., 2001; Podrecca and Carmeci, 2001 
  
13. Secure formal institutions  See for institutional framework: Lewis, 1955; Ayres,  
(legal system, property rights, tax system,   1962; Knack and Keefer, 1995; Mauro, 1995; Hall and 
finance system)  Jones, 1999; Rodrik, 1999, 2000; Acemoglu et al., 2002; 
Easterly, 2001; Knack and Keefer, 1995 
14. Strong informal institutions  Granato et al., 1996; Huntington, 1996; Temple and  
(culture, social relations, ethics, religion)  Johnson, 1998; Landes, 2000; Inglehart and Baker, 2000; 
Zak and Knack, 2001; Barro and Mccleary, 2003; Knack 
and Keefer, 1997; Easterly and Levine, 1997 
15. Capacity for adjustment (flexibility) 
16. Significant urban agglomerations   Acs, 2002; Audretsch, 1998; Florida, 2002; Gertler, 2004; 
 (population and economic activities)     Haynes, 2006; Jacobs, 1969; 
17. Favourable demographic conditions  Kormendi and Meguire, 1985; Dowrick, 1994; Kelly and  
(population  size,  synthesis  and  growth)  Schmidt, 1995; Barro, 1997; Bloom and Williamson, 
1998; Kelly and Schmidt, 2000; Grierand and Tullock, 
1989; Pritchett, 2001 
18. High technology, innovation, R&D  Acs 2002; Aghion and Howitt, 1992; Fagerberg, 1987; de 
Groot et al., 2004; Lichtenberg, 1992; Nijkamp, 2004; 
Poot, 2004;  Porter, 1990; Ulku, 2004  
19. Random factors (unpredictable shocks) 
Source:  Petrakos, Arvanitidis, and Pavleas (2007) 
 
In the second place, theoretical developments have been accompanied by a growing number of 
empirical studies. Whereas research initially focused on issues of economic convergence/ divergence, 
since this could provide a test of validity between the main growth theories (i.e. the neoclassical and 
the endogenous growth theory), eventually the focus shifted to factors determining economic growth. 
In this regard, one can think of seminal studies by Kormendi and Meguire (1985), Grier and Tullock 
(1989) and, especially, Barro (1991). This second ‘wave’ of empirical studies has been facilitated by 
the development of larger and richer databases (such as the Penn World Tables – PWT) and more 
advanced statistical and econometrical techniques, which enabled the identification of determinants of 
economic growth with higher precision and confidence. An interesting comparison of these empirical 
growth studies is given by Temple (1999). He mentions in his study that although certain, mainly 
technical, problems on the development of these techniques have become evident, it seems that, as yet, 
there are no better alternative analysis frameworks available at least for comparative growth analysis. 
Due to a lack of a unifying theory on economic growth, however, different studies tend to draw on 
different theoretical frameworks and examine different factors that are taken from different sources. 
As a result, findings often tend to be contradictory, which makes drawing conclusions far from safe. A 
unifying theoretical model would be an ideal solution, but as times change often so does economic 
insight. Also, economic growth views often appear to be closely related to the political situation of a 
given moment, something that we will look into more detail at a later stage. 
 
Thirdly, a gradual evolution is taking place in the way the main theories of economic growth view the 
process of growth, which is related to the discussion on ‘proximate’ and ‘fundamental’ sources of 
growth. Apparently, this has a large influence on how theories determine contextual long-term factors, 
i.e. the factors that do not necessarily determine growth as such but that do influence the level and   10
pace of growth. The starting point of conventional economic growth theorization is the model of 
Solow (1956). Here, savings or investment ratio are the most important determinants of economic 
growth and technical progress is also important but exogenous to the economic system. Other 
important elements remain unexplored. As such, this model is rather static with convergence being 
absolute, moving towards a common steady-state when economies are homogeneous or conditional, or 
moving towards different steady-state positions in the case of heterogeneous economies. The 
endogenous growth theories, with Romer (1986) and Lucas (1988) as main representatives, has taken 
another approach by proposing that the introduction of new accumulation factors, such as knowledge, 
innovation, etc., will induce self-maintained economic growth. As a result, and in contrast to the 
neoclassical counterparts, policies are deemed to play a substantial role in advancing growth on a 
long-run basis. Here, convergence does not occur at all. An idea shared by the growth theory of 
cumulative causation where the argument of ‘cumulative causation’, in which initial conditions 
determine economic growth of places in a self-sustained and incremental way, does not leave place for 
unconditional convergence due to the emergence of economic inequalities among economies. 
Eventually then, economic policy has to come into play to correct those imbalances. New Economic 
Geography (NEG) also shares the idea of economic growth as an unbalanced process favoring the 
initially advantaged economies. Here however, emphasis is not placed on the economic system per se, 
but rather on the economic actors within the economies. It is the actors that decide, and consequently, 
NEG is mainly concerned with the location of economic activity, agglomeration and specialization 
rather than economic growth as such, which in the NEG context would be too abstract as an object of 
choice. Growth however, is here the outcome of making the right choices and can as such be inferred 
from its models. 
 
The above review offers a rich panorama of conceptual frame-works for analyzing and explaining 
economic growth, against the background of the knowledge society. Scientific research and advanced 
knowledge are gradually introduced in economic theorizing and modeling as critical success factors 
for growth. But is this view also shared by experts in the field? What is their sense of urgency? These 
questions will be dealt with in the next section. 
 
 
5. Dutch expert views on knowledge drivers  
 
The goal of the questionnaire was to explore experts’ views on the factors underlying economic 
dynamism in countries of different levels of economic development. Economic dynamism, in this 
research, refers to the potential an area has for generating and maintaining high rates of economic 
performance. In the Netherlands, during the second half of 2006, a group of 30 experts filled in an 
online questionnaire, which, in its complete form, consists of five parts. The first part of the 
questionnaire provides instructions and definitions. The second part aims to make experts verify five 
wider regions in the world, from the twenty specified, that are expected to exhibit economic dynamism 
in the next fifteen years.  The third part assesses which factors are regarded as important for economic 
dynamism utilizing Likert-type questions. The fourth part evaluates the available theoretical 
backgrounds and research methods in terms of their ability to adequately explain economic dynamism 
at a given spatial level. The final part of the questionnaire, then, gathers socioeconomic information of 
the respondents, such as age, gender, education and country of residence.  
 
Besides some general information from the final part of the questionnaire, in this paper only the result 
of two questions (dealing with ‘growth variables at different stages of development’ and ‘opposite 
characteristics promoting economic dynamism’) of the third part of the questionnaire were used for 
further analytical research, since due to their Likert-type form, these were the questions that were 
suitable for further statistical economic analysis. Furthermore, although the DYNREG project has 
yielded 313 properly completed responses in nine different countries, in this paper only the results of 
the questionnaires conducted in the Netherlands have been analyzed. A factor analysis is used because 
in the first question on ‘growth variables at different stages of development’ various experts were 
asked their opinion on 19 variables influencing economic dynamism in countries, while in the second 
one on ‘opposite characteristics promoting economic dynamism’ 11 variables or characteristics were   11
used to explore which combination of opposite characteristics promotes economic dynamism. Since 
factor analysis is exploratory in nature with different disciplinary backgrounds and it is used as a tool 
to reduce a large set of mutually correlated variables to a more meaningful, smaller set of independent 
variables, this method is especially interesting for our study.  Factors generated in this statistical tool 
are thought to be representative of the underlying mechanisms that have created the correlations 
among variables. In this particular case, the factor analysis was used to give further insight into what 
variables influencing economic dynamism will correlate into factors that may actually provide insight 
into the ways experts in the Netherlands think about economic dynamism in their own country as 
compared to countries with other levels of development and whether and how this may explain 
something about the Netherlands’ economic situation in general. 
  
It is appropriate to be more specific about the term ‘experts’ used in this research. According to 
Petrakos et al. (2007), experts should be ‘knowledgeable’ individuals, i.e. academics, high ranked 
officials of local authorities, and high ranked business people, who, due to their position, should have 
an ‘informed perspective or represent different viewpoints concerning regional economic dynamism’. 
In Figure 5.1, an overview of the characteristics of the Dutch respondents is given. Based on this table, 
the majority of Dutch respondents has a university/ college degree, followed by a much smaller 
proportion of experts with a postgraduate degree or a doctorate, and one expert interviewed with a 
high school degree. Furthermore, the private sector has the highest percentage of postgraduates, but 
overall, the percentage of experts with a postgraduate and doctorate degree is relatively similar in the 
various sectors.  
 






















Before we will turn to the results and interpretation of our factor analysis, we will give some 
information on the composition of the respondents of our questionnaire. In Figure 5.1, we can see that 
half of the respondents in the sample (i.e. 15 respondents) are working in the private sector, the other 
half consists mainly of experts from the public sector, and only a small portion is from academia. 
Although an equal amount of experts from the different sectors were asked to respond, the response 
rate in the field of academics was relatively low. In the following section, we will discuss the 
outcomes of the factor analysis for the question on ‘growth variables’ and the question on ‘opposite 
characteristics’. 
   12








6. An empirical analysis by means of the common factor analysis 
 
6.1 Growth variables at different stages of development 
 
As mentioned before, two questions of the questionnaire have been used for our factor analysis. The 
first question that we have used for our factor analysis is formulated as follows:  
 
“Please evaluate on a scale of 0 to 10 the degree of influence of the following factors on the economic 
dynamism of countries. Please give a zero (0) when a factor has no influence and a ten (10) when 
there is a very strong influence. Please fill in all columns for each factor”  
 
The respondents were asked to evaluate a set of 19 factors by responding to the 19 factors represented 
in Table 4.1 for countries in three distinctive stages of development (i.e. developed countries, 
countries of intermediate development, and developing countries) as well as for their own country, i.e. 
in this case the Netherlands. The idea of the existence of three essential stages of growth has been 
suggested in the literature on economic growth more than once (probably the most well known being 
Rostow, 1960). The idea here was to find out whether the existence of three distinct stages of growth 
was supported by the experts interviewed by looking at the sort of variables they would consider of 
importance for countries at different stages of economic growth. Here, we will especially focus on the 
results of the Netherlands and developed countries, since these results are most relevant for our paper. 
The results of the countries of intermediate development and developing countries will be discussed 
rather briefly.  
 
Before we turn to the results of the factor analysis, it might be interesting to have a look at the overall 
results of the above question for all the partner countries together and the Netherlands separately in 
more detail. According to the respondents in Petrakos et al. (2007), the five variables that are regarded 
as most influential for the developed countries are ranked as follows (the numbers in the parentheses 
indicate their score out of ten): high technology, innovation and R&D (7.9), high quality of human 
capital (7.8), specialization in knowledge and capital intensive sectors (7.4), good infrastructure (7.1), 
and high degree of openness (7.1) (see Table 6.1). For intermediate countries, Petrakos et al (2007) 
found the following average score for the first five variables: stable political environment (6.8), secure 
formal institutions (6.8), high quality of human capital (6.7), high degree of openness (6.7), good 
infrastructure (6.7). The variables that are regarded as the most influential for the developing countries 
then are ranked as follows: stable political environment (7.0), significant FDI (6.9), secure formal 
institutions (6.7), rich natural resources (6.5), and high degree of openness (6.3).  
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Table 6.1 The degree of influence of specific factors on the economic dynamism of countries for all 
partner countries in the DYNREG project 
 
Top 5 variables – Developed 
countries 
Top 5 variables – Countries of 
intermediate development 
Top 5 variables – Developing 
countries 
1. High technology, 
innovation, R&D 
7.9  1. Stable political 
environment 




2. High quality of human 
capital 
7.8  2. Secure formal 
institutions 
6.8  2. Significant FDI  6.9 
3. Specialization in 
knowledge and capital 
intensive sectors 
7.4  3. High quality of human 
capital 
6.7  3. Secure formal 
institutions  
6.7 
4. Good infrastructure  7.1  4. High degree of 
openness 
6.7  4. Rich natural resources  6.5 
5. High degree of 
openness (networks, 
links) 
7.1  5. Good infrastructure  6.7  5. High degree of 
openness 
6.3 
Source: Petrakos et al. 2007 
 
The Dutch respondents, on the other hand, marked high quality of human capital (8.5) and stable 
political environment (8.5) as most important for economic growth in developed countries, followed 
by good infrastructure (8.2), secure formal institutions (7.9), specialization in knowledge and capital 
intensive sectors (7.9), and high degree of openness (7.9) (see Table 6.2). When we compare this 
outcome with the results of Petrakos et al. (see table 6.1), the variable ‘high technology, innovation 
and R&D’ is surprisingly missing in the Dutch top five list. Instead the variables ‘stable political 
environment’ and ‘secure formal institutions’ are scoring very high. Only for the Netherlands does the 
variable ‘high technology, innovation and R&D’ appear in the top five list. For countries of 
intermediate development, in the Netherlands results ‘robust macroeconomic management’ further 
scores higher than ‘high quality of human capital’ in the overall results, and developing countries need 
‘low levels of public bureaucracy’ more according to the Dutch respondents than ‘high degree of 
openness’. Table 6.2 also shows the variables with the lowest scores. In all cases, ‘random factors’ 
scores very low, which is for a large part due to the fact that respondents often did not even evaluate 
the variable ‘random factors in the questionnaire, and is therefore not used as a variable in the factor 
analysis. 
 
Table 6.2 Overview of the highest and lowest growth variables recognized by Dutch respondents in 
the different developmental stages of growth 
 
  High growth variables  Aver
age 
score 
Low growth variables  Aver
age 
score 
1. High quality of 
human capital; and 
stable political 
environment 
8.5  1. Random factors 
(unpredictable shocks) 
3.5 
2. Good infrastructure  8.2  2. Rich natural resources  5.5 
3. Secure formal 
institutions 
7.9  3. Favourable geography  5.6 
4. Specialization in 
knowledge and capital 
intensive sectors 





5. High degree of 
openness 





1. Secure formal 
institutions 
8.0  1. Random factors  4.6   14
2. Stable political 
environment 
7.8  2. Favourable geography  6.1 










5. High degree of 
openness 
7.2  5. Rich natural resources; 
and specialization in 
knowledge and capital 
intensive sectors 
6.7 
1. Significant FDI  7.7  1. Random factors  5.0 
2. Rich natural 
resources 
7.6 2.  Specialization  in 
knowledge and capital 
intensive sectors 
5.7 
3. Stable political 
environment 
7.5 3.  High  technology, 
innovation, R&D 
6.0 
4. Secure formal 
institutions 
7.5  4. Favourable geography  6.1 
Developing 
countries 
5. Low levels of public 
bureaucracy 
7.3  5. High quality of human 
capital; and capacity for 
collective action 
6.2 
1. High degree of 
openness 
8.5  1. Random factors  3.3 
2. Good infrastructure   8.4  2. Rich natural resources  5.2 
3. High quality of 
human capital 
8.4 3.  Strong  informal 
institutions 
6.4 
4. Secure formal 
institutions 




5. High technology, 
innovation, R&D, and  
specialization in 
knowledge and capital 
intensive sectors 





6.2 Factor analysis results 
 
It should be noted that correlation coefficients tend to be less reliable when estimated from small 
sample sizes. In this case, the sample size was 30, which is not very large. In general, it is a minimum 
requirement to have at least five cases for each observed variable. However, normality and linearity is 
ensured, so that correlation coefficients are generated from appropriate data, meeting the assumptions 
necessary for the use of the general linear model. Univariate and multivariate outliers have been 
screened out due to a heavy influence upon the calculation of correlation coefficients, which in turn 
has a strong influence on the calculation of factors. In factor analysis, namely, singularity and 
multicollinearity is a problem. Accidental singular or multicollinear variables have therefore also been 
deleted. As such, our results may be assumed to be valid. 
 
Goal of the factor analysis is to find out whether there are significant correlations between the 
variables and if there are clearly recognizable underlying theoretical constructs coming to the surface. 
With regard to the question on ‘growth variables at different stages of development’, we are further 
curious to find whether or not there are clear differences recognizable in the constructs of the three 
different developmental stages. Furthermore, we are interested what the role of the variable ‘high 
technology, innovation and R&D’ is considered to be in the different stages of development, but 
especially in the developed stage and in the Netherlands. From the results of Table 6.1 and 6.2 at least, 
there does not seem to be any influence of ‘high technology, innovation, R&D’ on the countries of 
intermediate development and developing countries (although for developed countries it scores rater   15
low). We expect that these results will be supported by the factor analysis. We will start our research 
with the results of the stage ‘own country’, i.e. the Netherlands. Our factor analysis based on 19 
variables (see Table 4.1) for the Netherlands shows that 37% of the common variance shared by the 19 
variables can be explained by the first factor (Table 6.1, ‘proportion’ column). A further 14% of the 
common variance is explained by the second factor, bringing the cumulative proportion of the 
common variance explained to 51%.  
 
Table 6.3 Factor Analysis Results: the Netherlands 
 
Factor   Eigenvalue*  Proportion  Cumulative  Proportions 
1   4.40   0.37    0.37 
2   1.68   0.14    0.51 
* Eigenvalue: an eigenvalue is the variance of the factor. In the initial factor solution, the first factor will account 
for the most variance, the second will account for the next highest amount of variance, and so on. 
 
Only one variable that is considered to be influencing the economic dynamism of countries loads onto 
Factor 1 with a cut-off value for the correlation between the indicator and this factor of 0.55 (Table 
6.4, variables identified with a * in the Factor 1 column). Considering the nature of this variable, it 
appears to reflect ‘network behavior’, especially when you consider the variables ‘high quality of 
human capital (0.50)’ and ‘significant urban agglomerations (0.46)’ that come closest to the cut-off 
value of 0.55. ‘High degree of openness’ has a value of 0.85, which is relatively high. There are four 
variables then that load onto Factor 2 (see Table 6.4, variables identified with a * in the Factor 2 
column). These indicators mostly appear to reflect ‘market forces’. Besides ‘low levels of public 
bureaucracy’, ‘capacity for adjustment’ and ‘favourable demographic conditions’, here the variable 
‘high, technology, innovation, and R&D’ also comes to the surface, with a value of 0.72. However, as 
part of Factor 2 ‘high, technology, innovation and R&D’ only has a shared value of 14%, which is not 
particularly influential for the explanation of the common variance.  
 
Table 6.4 Factor Loadings: the Netherlands 
 
Items      Loading   Factor  1   Loading   Factor  2 
4. High degree of openness     0.85    *    -0.07     
(networks, links) 
5.  Specialization  in  knowledge   0.37     -0.08    
 and capital intensive sectors 
7.  Low  levels  of  public  bureaucracy   -0.09     0.71   *  
9.  Capacity  for  collective  action     0.22     -0.10    
(political pluralism and  
participation, decentralization) 
10.  High  quality  of  human  capital   0.50       0.29    
12.  Significant  Foreign  Direct  Investment  -0.11     0.08    
13. Secure formal institutions    0.04         -0.00     
(legal system, property rights,  
tax system, finance system) 
14.  Strong  informal  institutions     0.32     0.05     
(culture, social relations, ethics, religion) 
15. Capacity for adjustment (flexibility)  0.35        0.56    * 
16.  Significant  urban  agglomerations  0.46     0.25    
(population and economic activities) 
17.  Favourable  demographic  conditions  0.16     0.87   * 
(population size, synthesis and growth) 
18. High technology, innovation, R&D  -0.21        0.72    * 
Extraction Method: Princpal Axis Factoring 
Rotation Method: Oblimin with Kaiser Normalization 
    
When we further consider that the Netherlands can be classified into the group of developed countries 
in the world, it is interesting to see that the respondents have not selected the same sets of variables for   16
developed countries. This seems to imply that the factors of the developed countries may appear to 
show a more general image of economic dynamism, and that the variables that are chosen for the 
Netherlands seem to either support the strengths of the Netherlands’ economic climate or highlight the 
weaknesses. Table 6.5 shows that also for developed countries two factors stand out, of which 43% of 
the common variance can be explained by the first factor and 13% by the second one, bringing the 
cumulative proportion of the common variance explained to 55%.  
 
Table 6.5 Factor Analysis Results: Developed countries 
 
Factor    Eigenvalue Proportion Cumulative  Proportions 
1   5.53   0.43    0.43 
2   1.67   0.13    0.55 
 
Looking at these two Factors in more detail (Table 6.6), we see that three of the variables load onto 
Factor 1, using again a cut-off value of 0.55 (Table 6.6, variables identified with a * in the Factor 1 
column). Considering the nature of these variables, they appear to reflect ‘collectiveness’, which is – 
surprisingly - somewhat similar to the ‘dynamic behavior’ of Factor 1 of the Netherlands. At least, 
both factors imply a sort of collective behavior, either bottom-up by means of networking and links in 
the case of the Netherlands or rather more top-down through collective action (0.81), FDI (0.66) or 
informal institutions (0.69) for developed countries. However, in the case of the Netherlands the 
variable(s) of factor 1 appeared in the top five list, whereas the variables of factor 1 of developed 
countries overall were among the lowest scoring variables (see Table 6.2). It is difficult to interpret 
these results without becoming too speculative, but the outcome may indicate some common 
agreement on the low value of the combination ‘collective action, FDI, and informal institutions’ for 
developed countries. This is supported by the outcome for factor 2 for developed countries. In table 
6.6, we see that two factors load onto Factor 2 for developed countries, reflecting ‘stable political 
environment’ and ‘secure formal institutions’, both variables that scored highest in the top five of high 
growth variables of developed countries (Table 6.2). Especially, ‘secure formal institutions’ seem to 
be considered influential with a value of 0.78, a variable that can be considered almost an opposite of 
‘strong informal institutions’ of factor 1. As such, factor 2 then may be considered the factor that 
brings together the underlying construct for the high growth variables of developed countries that leap 
out in the form of a ‘secure institutional climate’ (made up of both ‘stable political environment’ and 
‘secure formal institutions’). Compared with the outcome for factors 1 and 2 of the Netherlands, the 
loadings of developed countries appear rather conservative. Developments that are currently much 
debated in the literature and policy papers like networking and high technology, innovation and R&D 
are missing in the outcomes for the developed countries. It should be noted here that in the case of 
developed countries the variable ‘high technology, innovation, and R&D’ was already screened out 
via ‘measure of sampling adequacy (MSA)’, because the variable did not correlate sufficiently with 
the other variables. The MSA is supposed to be > 0.6 in order to have a good outcome of the factor 
analysis, but was only 0.4. Nevertheless, when we look at Table 6.2, the variable ‘high technology, 
innovation, R&D’ does also not appear in the top 5 list of developed countries, whereas is scored 
highest in the overall list of Table 6.1 for all partner countries. 
 
Table 6.6 Factor Loadings: Developed Countries 
 
Items      Loading   Factor  1   Loading   Factor  2 
2.  Rich  natural  resources    -0.05     0.14    
6.  Free  market  economy      -0.07     -0.01    
(low state intervention) 
7.  Low  levels  of  public  bureaucracy   0.15     0.11    
8.  Stable  political  environment   0.29     0.58   *  
9. Capacity for collective action     0.81    *   -0.07    
(political pluralism and participation,  
decentralization) 
10.  High  quality  of  human  capital   0.37     -0.08   
11.  Good  infrastructure    -0.08     0.20      17
12. Significant Foreign Direct Investment  0.66    *   0.18    
13. Secure formal institutions     0.18        0.78    *  
(legal system, property rights,  
tax system, finance system) 
14. Strong informal institutions     0.69    *   0.14    
(culture, social relations, ethics, religion) 
15. Capacity for adjustment (flexibility)  0.51        -0.11     
16.  Significant  urban  agglomerations  0.40     -0.37    
(population and economic activities) 
17.  Favourable  demographic  conditions  0.27     -0.33    
(population size, synthesis and growth) 
 
It is somewhat surprising to see then, that although the variable ‘high technology, innovation, and 
R&D’ is considered relatively important for the growth of the Netherlands, the variable does not have 
any influence for developed countries, which would seem logical. This may imply then that this 
variable is considered in particular of special importance for the Netherlands, either because the 
Netherlands specializes in ‘high technology, innovation, and R&D’, which is again not supported by 
the literature, or because the variable is considered as a relative weakness (either from the past or from 
more recent times) of the Netherlands’ economy that deserves further attention. The latter seems most 
plausible. This is supported by the other variables that are considered important for the Netherlands as 
part of Factor 2, namely ‘low levels of public bureaucracy’ and ‘favourable democratic conditions’. 
Especially the variable ‘low levels of public bureaucracy’ implies that the Netherlands is familiar with 
public bureaucracy (most likely in the form of red tape), i.e. this appears to be one of the weaknesses 
of the Dutch institutional system. The variable ‘favorable democratic condition’ may be viewed in the 
same manner. Here, one can think of weaknesses in the Netherlands with regards to population size 
(ageing, etc.), and low levels of labor productivity in the Netherlands, that need special attention.  
 
For the countries of intermediate development and developing countries the underlying constructs that 
have come to the surface also show some interesting realities. We will not discuss these outcomes in 
detail here, but the scores of Table 6.8 and 6.10 do deserve mentioning here. Table 6.8 shows the 
relation between the variables ‘favourable geography’, ‘robust macroeconomic management’, ‘high 
degree of openness’, and ‘good infrastructure’ for countries of intermediate development. Apparently, 
dynamism of countries of intermediate development is especially stimulated when there is a good 
combination of robust macroeconomic management, high degree of openness, and good infrastructure. 
Since favourable geography scores very low in Table 6.2 this may mean that this variable deserves 
special attention in the growth process of intermediate countries. Especially when considering the 
influence it may have (positive or negative) on good infrastructure. The same may apply to the 
variable loading on to Factor 2, namely ‘rich natural resources’. This is also a variable that scores low 
in the list, i.e. is not considered important for dynamic growth of countries of intermediate 
development, and may even have a considerable negative effect on the dynamic growth according to 
the factor analysis. For developing countries then, especially ‘stable political environment’ and ‘secure 
formal institutions’ seem to stimulate dynamism, in combination with ‘robust macroeconomic 
management’, and ‘good infrastructure’. Here too, special attention should be paid to the low scoring 
variables, in this case ‘specialization in knowledge and capital intensive sectors’, ‘capacity for 
collective action’, and ‘high quality of human capital’. It implies that this may be given a too high 
priority at a too early stage of growth. Factor 2 then also highlights the relation between ‘significant 
foreign direct investment’ and ‘capacity for adjustment’ and their influence on the growth process of 
developing countries. Here, the variable ‘significant foreign direct investment’ has the highest score in 
Table 6.2. As such, Factor 1 of countries of intermediate development may be labeled ‘proactive 
system’ and Factor 2 ‘allocation’, whereas for developing countries factor 1 represents ‘solid 
foundation’ and Factor 2 ‘significant resources’. In the next sub-section, we will discuss in more detail 
the question on ‘opposite characteristics promoting economic growth’ and we will try to see if there is 
some sort of overlap recognizable. 
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Table 6.7 Factor Analysis Results: Countries of Intermediate Development 
 
Factor    Eigenvalue Proportion Cumulative  Proportions 
1   2.31   0.38    0.38 
2   1.17   0.19    0.58 
 
Table 6.8 Factor Loadings: Countries of Intermediate Development 
 
Items      Loading   Factor  1   Loading   Factor  2 
1. Favourable geography (location, climate)  0.65    *   0.18    
2.  Rich  natural  resources    0.19     0.67   *  
3. Robust macroeconomic management  0.60    *   0.08    
4. High degree of openness     0.77    *   -0.45    
6.  Free  market  economy      0.05     0.10    
11.  Good  infrastructure    0.64   *   0.12    
 
 
Table 6.9 Factor Analysis Results: Developing Countries  
 
Factor    Eigenvalue Proportion Cumulative  Proportions 
1   6.40   0.49    0.49 
2   1.50   0.12    0.61 
 
 
Table 6.10 Factor Loadings: Developing countries 
 
Items      Loading   Factor  1   Loading   Factor  2   
3. Robust macroeconomic management  0.72    *   0.23    
4. High degree of openness     0.12        0.18     
5. Specialization in knowledge    0.63    *   -0.11     
 and capital intensive sectors 
6.  Free  market  economy      0.34     0.36    
(low state intervention) 
7. Low levels of public bureaucracy   0.11        0.15     
8. Stable political environment    0.76    *   0.27    
9. Capacity for collective action     0.65    *   0.37    
(political pluralism and participation, 
decentralization) 
10. High quality of human capital    0.86    *   -0.30     
11.  Good  infrastructure    0.57   *   -0.08    
12. Significant Foreign Direct Investment  0.04        0.67    *  
13. Secure formal institutions    0.64    *   0.34    
(legal system, property rights,  
tax system, finance system) 
15. Capacity for adjustment (flexibility)  -0.06        0.75    *  





7. Opposite characteristics promoting economic dynamism 
 
The second issue in the questionnaire used for our comparative analysis is the question on ‘opposite 
characteristics’, which is formulated in the following manner: 
 
 “Please indicate which combination of opposite characteristics promotes economic dynamism. Please 
put a mark in the appropriate box (see below). For example, the following answer indicates that 
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In the study of Petrakos et al. (2007), the sum of the outcomes of the different partner countries shows 
that the majority of the respondents chose the 50-50% answering option for eight variables (Table 
7.1). Only for three combinations of variables did the respondents show a preference for the variable 
B, namely a 70% preference for ‘market forces’ over ‘public policies’, a 90% preference for ‘open 
economy’ over ‘closed economy’, and a 60% preference for ‘social cohesion’ over ‘social inequality’.   
 
Table 7.1 Combination of opposite characteristics promoting economic dynamism in the DYNREG 

























Public Policies  1.0 3.0  13.7  25.7  16.3 12.3 12.0 10.7 4.7  0.7  0.0  Market forces 
 
Discretionary 
policies  1.0  5.8  16.3 13.6 12.2 26.1  9.8 7.8 5.4 2.0 0.0  Persistent 
policies 
Closed 
economy  9.8  24.4  18.8  13.6  2.1 5.2 3.1 5.2 8.7 9.1 0.0  Open 
economy 
Endogenous 
qualities  0.4  6.3 7.3 9.8 12.2  25.8  12.9 12.5 9.1  3.8  0.0  Exogenous 
forces 
Competition  1.4  5.7 8.1 10.1  13.5  26.4  9.8 9.8 11.2  4.1 0.0  Cooperation 
 
Flexibility  1.0  6.6 8.9 8.9 6.9 20.5  14.9 15.5 10.6 4.6  1.7  Stability 
 
Informal 
arrangements  0.3  5.4  13.0 14.4 14.7 19.1  9.4 9.7 10.7  3.3 0.0  Formal 
institutions 
Sectoral 
diversity  0.7  4.0  11.0 13.3 12.6 25.3  10.0 12.0 10.0 1.3  0.0  Specialization 
Public sector 
decentralization  0.7  7.6 11.3  9.3 9.3 20.6  10.0 11.0 14.6 4.7  0.0  Public sector 
centralization 
Metropolitan 
dominance  1.0  6.7  14.0 11.7 12.7 26.3  10.0  7.7 7.0 2.3 0.7  Polycentric 
urban system 
Social 





A similar picture is visible in Table 7.2, which shows the results for the Netherlands. The Dutch 
respondents also overall had a preference for the 50-50% option. They too chose ‘market forces’ over 
‘public policies’ with 70-30%, an ‘open economy’ over a ‘closed economy’ with 90-10%, and ‘social 
cohesion’ over ‘social inequality’ with 70-30%. The only combination where the Dutch respondents 
showed varying preferences was for ‘specialization’ and ‘sectoral diversity’. Here, 20% of the 
respondents considered ‘sectoral diversity’ to be more important, while the other 20% had a 
preference for ‘specialization’. This combination is different from the overall results in Petrakos et al. 
(2007), where the outcome is 50-50%.  
 









































policies  0.0  0.0  10.0 13.3 13.3 43.3  0.0 6.7 13.3  0.0 0.0  Persistent 
policies 
Closed 
economy  6.7  30.0  16.7  3.3 3.3 3.3 0.0 3.3 13.3  16.7  3.3  Open 
economy 
Endogenous 
qualities  0.0  3.3  10.0 10.0 3.3  50.0  3.3 13.3  6.7 0.0 0.0  Exogenous 
forces 
Competition  0.0  0.0 3.3 16.7  10.0  30.0  10.0 16.6 10.0 3.3  0.0  Cooperation 
 
Flexibility  0.0  10.0 0.0  10.0 16.7 20.0  13.3 16.7 10.0 3.3  0.0  Stability 
 
Informal 
arrangements  0.0  0.0 6.7 13.3  20.0  23.3  13.3 13.3 10.0 0.0  0.0  Formal 
institutions 
Sectoral 
diversity  0.0 3.3  10.0  0.0  20.0  16.7  20.0  13.3 16.7 0.0  0.0  Specialization 
Public sector 
decentralization  0.0  3.3  13.3 13.3 6.7  26.7  3.3  16.7 16.7 0.0  0.0  Public sector 
centralization 
Metropolitan 
dominance  0.0  0.0  10.0 10.0 6.7  36.7  20.0 10.0 6.7  0.0  0.0  Polycentric 
urban system 
Social 




The goal of the factor analysis, here too, is to discover some recognizable underlying theoretical 
constructs. With regard to the ‘opposite characteristics promoting economic growth’, we are especially 
curious to find whether or not there are indeed significant combinations of opposite characteristics that 
promote economic dynamism that correlate, and if they support the theoretical constructs found in the 
factor analysis of ‘growth variables’. Factor analysis based on 11 variables, each consisting of two 
opposite characteristics/variables (Table 7.4), shows that 56% of the common variance shared by the 
11 variables can be explained by the first factor (Table 7.3, ‘proportion’ column). A further 26% of the 
common variance is explained by the second factor, bringing the cumulative proportion of the 
common variance explained to 82%, which is considerable. 
 
7.3 Factor Analysis Results: Combination of opposite characteristics promoting economic dynamism 
 
Factor    Eigenvalue Proportion Cumulative  Proportions 
1   2.26   0.56    0.56 
2   1.03   0.26    0.82 
 
Two of the variables that are considered to be influencing the economic dynamism of countries load 
onto Factor 1 with a cut-off value for the correlation between the indicator and this factor of 0.56 
(Table 7.4, variables identified with a * in the Factor 1 column). Considering the nature of these 
variables, the underlying construct of Factor 1 appears to reflect ‘free market economy’, with its 
combination of the variables ‘public policies versus market forces (0.67)’ and ‘closed economy versus 
open economy (0.64)’. One variable loads onto Factor 2, namely the variable ‘metropolitan dominance   21
versus polycentric urban systems’ (see Table 7.4, variables identified with a * in the Factor 2 column). 




Table 7.4 Factor Loadings: Combination of opposite characteristics promoting economic dynamism 
 
Items      Loading   Factor  1   Loading   Factor  2   
1. Public policies vs. market forces   0.67    *   -0.51 
2. Discretionary policies vs. persistent   
policies  
3. Closed economy vs. open economy  0.64    *   -0.29 
4. Endogenous qualities vs. exogenous    
forces 
5. Competition vs. Cooperation     
6.  Flexibility  vs.  stability    -0.72     -0.20    
7. Informal arrangements vs. formal  
institutions 
8. Sectoral diversity vs. specialization 
9. Public sector decentralization vs. public  
sector centralization 
10.  Metropolitan  dominance  vs.     0.03     0.71   * 
polycentric urban system 
11. Social inequality vs. social cohesion   
 
 
Looking at these results, we see a surprising similarity with the outcomes of the growth variables for 
Netherlands in Table 6.4. In a way, it seems that the underlying construct of Factor 1 in Table 7.4 is a 
representation of what Dutch experts believe is most important for economic dynamism, at least in the 
Netherlands. In Tables 7.1 and 7.2 we already distinguished the preference for ‘market forces’ and 
‘open economy’. The above factor analysis seems to support these findings. There is however also a 
striking overlap with the results of Table 6.4, where Factor 1 has ‘high degree of openness’ as only 
variable with a loading higher than 0.55, and a Factor 2 with especially ‘high technology, innovation, 
R&D’, which is also present in the top five of Table 6.2, and to a lesser extent ‘low levels of public 
bureaucracy’, and ‘capacity for adjustment’ as highest loading variables. Not only the variables ‘open 
economy’ and ‘high degree of openness’ are more or less equal in meaning here, but the variable 
‘market forces’ and the combination ‘high technology, innovation, R&D’, ‘low levels of public 
bureaucracy’, and ‘capacity for adjustment’ also show a striking similarity. It is not without reason 
that Factor 2 of Table 6.4 is labeled ‘market forces’ in the previous section. Factor 2 of Table 7.4 is 
more difficult to label, as the variable ‘metropolitan dominance versus polycentric urban system’ does 
not show any striking outcome apart from the fact that perhaps it is the variable with the highest score 
for the combination 50-50% (36.7). The scores for the variables ‘endogenous qualities versus 
exogenous forces (50.0)’ and ‘discretionary policies versus persistent policies (43.3)’ are not taken 
into account here, because they were screened out in an early stage of the factor analysis. About Factor 
2 then, it could be said that there seems to be a large agreement among the respondents that there is no 
difference between the influence of ‘metropolitan dominance’ and ‘polycentric urban system’ on 
economic dynamism, if any influence at all. We will discuss the interpretation of the results of the 
different factor analyses more extensively in the next section. 
 
 
8. Challenges for the Netherlands 
 
Basically, what the results from both questions above all seem to show us, is that the Dutch experts 
that have responded to our questionnaire overall believe that for dynamic economic growth of the 
Netherlands an ‘open economy’ and ‘market forces’ are essential. For more openness, networking and 
links are important. Market forces can be stimulated by ‘high technology, innovation and R&D’   22
especially, as well as through ‘low levels of public bureaucracy’, and ‘capacity for adjustment 
(flexibility)’. ‘Favourable demographic conditions’ further need special attention, as it loads onto 
Factor 2 in Table 6.4 but scores low as a growth variable in Table 6.2. One explanation for this may be 
the possibility of a negative link between ‘high technology, innovation, and R&D’ and ‘demographic 
conditions’ in the sense that in the literature high technology, innovation, and R&D are associated 
with for example the presence of large quantities of high quality human capital. As such, ‘favourable 
demographic conditions’ in the way it is meant here, referring to population size, synthesis and 
growth, may have a negative influence on the economic dynamism of a country, if a country wants 
innovation but does not have access to large quantities of high quality human capital. One could 
therefore say that the results of the factor analysis may indicate that this may be a point of attention for 
the Netherlands when working towards the market economy. Developments like ageing and 
immigration are for example issues that are already high on the agenda in the Netherlands. As such, 
the outcome is in no way unrealistic and applicable even.  
 
Interestingly, the factor analysis results for developed countries overall appear to be very different. 
Instead of a free market economy, the factor analysis of Table 6.6 shows that Dutch respondents 
believe more in a mixed economy for developed countries, which means a degree of private economic 
freedom intermingled with centralized economic planning. At least, the variables that load onto the 
Factors for developed countries are related to the institutional climate of a country much more than the 
variables of the Netherlands. For the developed countries, there seems to be a positive relation 
between ‘secure formal institutions’ and ‘stable political environment’ and economic dynamism in the 
eyes of the Dutch respondents, rather than more openness or market economic changes. ‘Capacity for 
collective action’, ‘significant FDI’, and ‘strong informal institutions’ were also related to the 
economic dynamism of developed countries, but probably in a more negative sense. Since both 
‘capacity for collective action’ and ‘strong informal institutions’ scored low as variables of growth for 
developed countries in Table 6.2, this may indicate that too much collective action, and too many 
strong informal institutions in combination with significant FDI may negatively affect the economic 
growth process. The question that comes up here, then, is what the respondents considered developed 
countries. Did they think of specific countries when filling in the questionnaire? Or did they maybe 
even make the connection with the European Union? It seems plausible that since this is a 
questionnaire that is part of a 6
th Framework Programme, the respondents regarded the developed 
countries as a whole in the form of the European Union. In this way, the results for the Netherlands 
may be regarded as results for the developed countries individually and the results of the developed 
countries for the common market in the form of the European Union. This then would also explain 
why high technology, innovation, R&D is considered important for the Netherlands but not for the 
developed countries.  
 
Another explanation may be that the respondents find the Netherlands too ‘planned’ compared to other 
developed countries and therefore especially focus on characteristics like openness, innovation and 
flexibility to promote dynamism in the Netherlands, whereas for other developed countries a more 
general characterization is given. Recognizing growth variables for more than one country is of course 
more difficult and does require some more generalization. When we look at the results of Table 6.2 
however, the top five growth variables largely overlap. Variables like high quality of human capital, 
good infrastructure, specialization in knowledge and capital-intensive sectors, secure formal 
institutions and high degree of openness score high for both developed countries and the Netherlands. 
Whereas for developed countries stable political environment is important for growth, however for the 
Netherlands high technology, innovation and R&D is recognized to promote dynamism. This is 
interesting in the light of Table 6.1., which shows that high technology, innovation and R&D scores 
highest in the top five of Petrakos et al. (2007). Different than the Dutch respondents, the majority of 
the respondents of the partner countries then do believe that high technology, innovation and R&D are 
very important for the dynamism of developed countries. So why do Dutch respondents regard the 
variable ‘high technology, innovation, and R&D’ as something the Netherlands should pay extra 
attention to and not all developed countries? When considering the Netherlands’ economic situation, 
the Netherlands is not excelling in the area of high technology, innovation and especially R&D when 
compared to other European partner countries. This idea is supported by recent European Commission   23
studies (Brinkley and Lee 2006; European Commission 2006; Kok and Aho 2004; Muldur et al. 2006), 
that state that especially developed countries in Scandinavia, especially Finland and Denmark, 
continue to expand their R&D spending and consequent growth. As such, it may well be that Dutch 
respondents see this as a weakness of the Netherlands or at least that they are of the opinion it deserves 
extra attention. Whether this is because they have experienced the lack of R&D themselves or whether 
they hear about it in the media or read it in policy papers is of course interesting, but outside the scope 
of our research.  
 
For developed countries and countries of intermediate development the respondents focus much more 
on the basic factors of production of the classical economics like land, labor, capital, and in some 
versions (Knight 1923) management. There are a few exceptions like ‘stable political environment’, 
and ‘capacity for collective action’ for developing countries, and ‘high degree of openness’ for 
countries of intermediate development, that seem to refer more to a countries political and social 
structure. An explanation for this may be found in the research objectives of the DYNREG project in 
general, which have of course been shortly explained to the respondents when they were asked to 
participate. One main research objective is to “analyze the growth performance of emerging dynamic 
regions”, especially for the countries or regions China, India, SE Asia, Brazil, Russia, and Central 
Europe. Respondents will therefore probably have these dynamic regions in mind when filling in the 
questionnaire. It is very likely that they will see those countries as the success stories where other 
developing countries or intermediate countries may learn from. A variable like ‘high degree of 
openness’ but also ‘capacity for collective action’ then refers to the communist regimes of China, 
Russia and Central Europe. As soon as they, for example, became more open to foreign investors and 
decentralized more, their economy started to grow very fast. For ‘stable political environment’ the 
same can be said, and here one can for example refer to the situation of Brazil before and after 
economic growth took off.  
 
Surprisingly, the above results very much relate to the discussion in the literature on ‘proximate’ and 
‘fundamental’ sources of growth, a distinction that is also often used to structure the discussion about 
growth. In this discussion, the proximate causes relate to the accumulation of factor inputs such as 
capital and labor and factors that influence the productivity of these inputs, such as scale economics 
and technological change. This very much relates to the outcomes for the developing countries and the 
countries of intermediate development. While the fundamental sources of growth are considered 
especially important for developed countries and the Netherlands, according to the respondents. 
Fundamental sources of growth then, relate to those variables that have important influence on a 
country’s ability and capacity to accumulate factors of production and invest in the production of 
knowledge. For example, Temple (1999) considers the following ‘wider’ influences on growth: 
population growth, the influence of the financial sector, trade regimes, the size of the government, 
income distribution and the political and social environment. To this one may also add the often-
neglected ‘geography’ factor. In the literature, moving from the proximate to fundamental causes of 
growth also shifts the focus of the attention to the institutional framework of an economy, to its ‘social 
capability’ (Abramovitz 1986; and Rodrik 2003). This pattern then may also for a large part be found 





What is interesting is that Dutch experts that have participated in this research are of the opinion that 
classical production factors like land, capital, labor and management will be most influential in 
spurring economic dynamism in developing and less developed countries, while for developed 
countries especially institutional factors predominate, and for the Netherlands intangible factors of 
production like openness, capacity for adjustment, and high technology, innovation and R&D are 
preferred. This underlines the idea in the literature that there is a distinction between ‘proximate’ and 
‘fundamental’ sources of growth, as well as the thought that economic development takes place in 
stages. This idea is also supported by the outcomes of the other partner countries that participated in 
the project. In this paper however, we have tried to gain some deeper insight into especially the ideas   24
of Dutch respondents on dynamic growth. The common factor analysis has hereby been of great help 
in bringing to the surface the underlying theoretical constructs for the different developmental stages. 
Especially with the help of the top five list of Petrakos et al (2007) and Dutch overview of the 
outcomes, we were also able to interpret the results of the factor analysis with better precision. 
Unfortunately, although a factor analysis forces researchers to look beyond the results of the analysis, 
the downside is that it is always an individual’s interpretation and therefore may to some researchers 
lack validity. 
 
Analyzing responses of individual experts in the field of business, policy or academia on matters of 
economic dynamism has proven to be a difficult task. Knowing that people will always be influenced 
by the objective of a research and the formulation of questions, it is impossible not to be speculative. 
Also, with a sample of 30 experts, our factor analysis has a relative low size which may have affected 
the significance of the results. However, realizing that the two questions that were analyzed as well as 
the sub-questions show some overlap in their outcomes, our research does seem to have some validity. 
Especially when we compare the results of the factor analysis with the general top five lists of 
Petrakos et al. (2007) and the Netherlands. Probably the most surprising results were the influence the 
Dutch respondents recognized for the variable ‘high technology, innovation, R&D’ for the 
Netherlands and the lack of it for developed countries. Overall, the variables that were considered 
important for Dutch economic dynamism seemed more intangible than for developed counties, for 
which variables with institutional qualities scored higher. As such, it seems that in the Netherlands the 
lessons of the Lisbon and Barcelona agreement have indeed sunken in. The factor analysis seems to 
show a growing awareness among Dutch business and policy experts that high technology, innovation 
and R&D are important for dynamic growth in the Netherlands. Further research however is necessary 
to gain a deeper insight into the motivations of the respondents. At the moment, we can only speculate 
about this. It would be interesting to see whether respondents indeed feel that characteristics like high 
technology, innovation ad R&D are weak in the Netherlands and what their experiences are in this 
regard. Also, it would be interesting to find out if developed countries were seen in the light of a larger 
whole, i.e. the European Union, and whether respondents are indeed of the opinion that ‘high 
technology, innovation and R&D are a matter for the countries individually more than for the 
European Union as a whole. Most importantly though, further research into the long term business and 
policy measures that are planned as a result of this realization may be able to shed a light on whether 
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